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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While being constituted by an oxidizer pole and the fuel electrode on both sides of an 
electrolyte membrane and supplying oxidant gas to the above-mentioned oxidizer pole side The fuel cell 
which fliel gas is suppUed to the above-mentioned fuel electrode side, and is generated, and an oxidant 
gas supply means to supply oxidant gas to the above-mentioned fuel cell through an oxidant gas feeder 
current way, A fiiel gas supply means to supply fuel gas to the above-mentioned fuel cell through a fuel 
gas feeder current way. The fUel gas pressure control valve which controls the fuel gas pressure which it 
is arrsinged in the above-mentioned fuel gas feeder current way, and is supplied to the above-mentioned 
fuel cell from the above-mentioned fuel gas supply means, A circulation means to circulate through the 
fuel gas discharged from the fuel gas exhaust port of the above-mentioned fuel cell to the fuel gas feed 
hopper of the above-mentioned fuel cell through a fuel gas circulating flow way. The 1st circulation 
control valve which is near the fuel gas exhaust port of the above-mentioned fiiel cell, is arranged in the 
above-mentioned fuel gas circulating flow way, and controls the fuel gas pressure in the above- 
mentioned fuel cell. While controlling the above-mentioned fuel gas pressure control valve to face 
starting the above-mentioned fuel cell and to supply fuel gas to the above-mentioned fuel cell by the 
predetermined pressure from the above-mentioned fuel gas supply means The fuel cell system 
characterized by having the control means which starts the ejection of the generated output of the above- 
mentioned fiiel cell after carrying out control which makes a closed state the above-mentioned 1st 
circulation control valve so that fuel gas may be enclosed with predetermined charged pressure in the 
above-mentioned fuel cell. 

[Claim 2] the fuel cell system according to claim 1 characterized by for the above-mentioned control 
means to carry out the control which controls the above-mentioned fuel-gas pressure control valve to 
consider as a pressure at the time of the power fetch to which the pressure of the fuel gas which supplies 
to the above-mentioned fixel cell made increase temporarily than tiie above-mentioned predetermined 
pressure from starting the ejection of the generated output of the above-mentioned fuel cell, 
simultaneously the above-mentioned fuel-gas supply means, and enlarges the opening of the above- 
mentioned 1st circulation-control valve after predetermined-time progress. 

[Claim 3] It is the fuel cell system according to claim 2 which is further equipped with a temperature 
detection means to detect the temperature of the above-mentioned fuel cell, and is characterized by for 
the above-mentioned control means to set up the ejection initiation timing of a pressure and the 
generated output of the above-mentioned fuel cell according to the temperature of the above-mentioned 
fuel cell detected with the above-mentioned temperature detection means when starting the above- 
mentioned fuel cell at the time of the above-mentioned predetermined charged pressxire and the above- 
mentioned power fetch. 

[Claim 4] The above-mentioned control means is a fuel cell system according to claim 2 characterized 
by to set up the ejection initiation timing of a pressiu'e and the generated output of the above-mentioned 
fuel cell according to the pressure of the fiiel gas which it faces stopping the above-mentioned fiiel cell, 
and the above-mentioned 1st circulation control valve is made into a closed state, fiiel gas is enclosed in 
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the above-mentioned fuel cell, and it faces starting the above-mentioned fiiel cell next, and is carrying 
out the remainder into the above-mentioned fiiel cell at the time of the above-mentioned power fetch. 
[Claim 5] The fuel cell system according to claim 1 characterized by to have further a condition 
detection means detect the condition of the above-mentioned fuel cell, an amoimt operation means of 
circulating flow calculate the amount of the above-mentioned fiiel-gas circulating-flow way of 
circulating flow based on the condition of the above-mentioned fiiel cell detected with the above- 
mentioned condition detection means, and the amount control means of circulating flow that control the 
opening of the above-mentioned 1 st circulation-control valve according to the amount of circulating 
flow which calculated with the above-mentioned amount operation means of circulating flow. 
[Claim 6] It has further the 2nd circulation control valve prepared near the fuel gas feed hopper of the 
above-mentioned fuel cell. The above-mentioned control means Control which makes a closed state the 
above-mentioned 1 st circulation control valve and the 2nd circulation control valve, and encloses fuel 
gas with predetermined charged pressure in the above-mentioned fiiel cell before starting of the above- 
mentioned fuel cell after supplying fuel gas by the predetermined pressure is carried out. The above- 
mentioned fuel gas pressure control valve is controlled to supply fiiel gas by the pressure higher than the 
above-mentioned predetermined charged pressure. The fuel cell system according to claim 1 
characterized by carrying out control which changes the above-mentioned 2nd circulation control valve 
into an open condition, and enlarges opening of the above-mentioned 1 st circulation control valve after 
predetermined time progress to starting the ejection of the generated output of the above-mentioned fuel 
cell, and coincidence. 

[Claim 7] It is the fuel cell system according to claim 6 which is further equipped with a temperature 
detection means detect the temperature of the above-mentioned fuel cell, and is characterized by for the 
above-mentioned control means to set up the control timing of the above-mentioned predetermined 
charged pressure, a pressure higher than the above-mentioned predetermined charged pressure, the 
above-mentioned 1st circulation control valve, and the 2nd circulation control valve according to the 
temperature of the above-mentioned fuel cell detected with the above-mentioned temperature detection 
means when starting the above-mentioned fiiel cell. 

[Claim 8] The above-mentioned control means is the fuel cell system according to claim 6 characterized 
by to set up the control timing of a pressure higher than the above-mentioned predetermined charged 
pressure, the above-mentioned 1 st circulation-control valve, and the 2nd circulation-control valve 
according to the pressure which it faces stopping the above-mentioned fuel cell, and the above- 
mentioned 1st circulation-control valve and the 2nd circulation-control valve are made into a closed 
state, fuel gas is enclosed in the above-mentioned fiiel cell, and it faces starting the above-mentioned 
fiiel cell next, and is carrying out the remainder into the above-mentioned fuel cell. 
[Claim 9] The open valve which is prepared in the fiiel gas exhaust port side of the above-mentioned 
fuel cell, and emits fuel gas outside, After facing performing purge actuation and making small opening 
of the above-mentioned 1st circulation control valve, while considering opening of the above-mentioned 
2nd circulation control valve as full open, the above-mentioned open valve is changed into an open 
condition. The fiiel cell system according to claim 6 characterized by having further the purge control 
means which carries out purge actuation of the fiiel gas passage in the above-mentioned fiiel cell, and a 
fiiel gas circulating flow way. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which supplies fuel gas and oxidant 

gas to a fuel cell, and starts a generation of electrical energy of a fuel cell. 

[0002] 

[Description of the Prior Art] As a conventional fiiel cell system, what used the so-called fuel cell stack 
is known as a soxirce of a generation of electrical energy. It comes to carry out two or more laminatings 
of the fuel cell structure which the fuel cell stack consisted of on both sides of the solid-state 
polyelectrolyte film with the oxidizer pole and the fuel electrode through a separator. In this fuel cell 
system, while supplying a fuel electrode by making hydrogen into fuel gas at a fuel cell stack, by 
supplying the air containing oxygen to an air pole, hydrogen and oxygen are made to react 
electrochemically and carry out direct conversion. 

[0003] A generation-of-electrical-energy reaction is influenced by the mass transfer rate within an 
electrolyte membrane, and fuel gas and the diffusion condition of oxidant gas in this fuel cell stack. 
Therefore, in the conventional fuel cell system, the fuel gas and oxidant gas of more amounts than the 
fuel gas and oxidant gas corresponding to the ejection power from a fuel cell stack needed to be 
supplied, and the fuel gas which does not contribute to a reaction was discarded. 
[0004] On the other hand, in the conventional fuel cell system, in order to lessen the amoimt of 
abandonment of fuel gas, by using the ejector pump which circulates through the fuel gas discharged 
from the fuel cell stack to the fuel electrode side of a fuel cell stack again, the fuel gas circulatory 
system was constituted and abandonment of useless fuel gas was controlled. 
[0005] Various things are proposed in order that the fuel cell system which has such the fiiel gas 
circulatory system may stabilize the generation-of-electrical-energy output of a fuel cell stack. In the 
conventional fuel cell system, since the ratio of the amount of supply and a circulating load was 
determined by only the fuel gas pressure through which did not control the ratio of the amount of supply 
of fuel gas, and a circulating load, and it circulated, there was a problem of changing sharply by the 
service condition of a fuel cell stack. 

[0006] Then, in JP,9-213353,A, the fuel gas flow control valve which adjusts the flow rate of fuel gas 

was arranged in the fuel gas circulation path which constitutes the fiiel gas circulatory system. 

According to the load of a fuel cell stack, such a fiiel cell system is adjusting the flow rate and pressiure 

of a fuel gas circulation path, and has proposed operation of the always stabilized fuel cell stack. 

[0007] An example of the conventional fuel cell system is shown in drawing 13 . 

[0008] This fuel cell system is equipped with the fuel gas supply path LI 01 which supplies fuel gas to 

the anode pole (fiiel electrode) of the fuel cell stack 101, the friel gas circulation path LI 02 of circulating 

through fuel gas, the air supply path LI 03 which supplies air to the cathode pole (oxidizer pole) of the 

fuel cell stack 101 from air supply equipment 111, and the cooling intermediation general circiilation 

path LI 04 which supplies a cooling medium to the fuel cell stack 101, and is constituted. 

[0009] Moreover, it has two or more pressure sensors 113, and this fuel cell system is constituted while 
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having the exhaust-gas-pressure regulator valve 112 which adjusts the air pressiu*e in the fuel cell stack 
101. 

[0010] In such a fuel cell system, while regulating the pressure of the fuel gas accumulated in the fuel 
gas feeder 121 with the supply pressure adjustment valve 122 and supplying the fuel cell stack 101 
through an ejector pump 123, the fuel gas discharged from the fuel cell stack 101 is again supplied to the 
fuel cell stack 101 with an ejector pump 123 through the fuel gas circulation path LI 02. 
[001 1] In this fuel cell system, in order to accimiulate fuel gas sufficient in the fuel gas circulation path 
LI 02 at the time of starting, while starting supply of fuel gas from the fuel gas feeder 121, the open 
valve 124 prepared in the fuel gas discharge side of the fuel cell stack 101 is first changed into an open 
condition. This permutes the air which remained in the fuel gas circulation path LI 02 before starting by 
fuel gas. And an open valve 124 is made into a closed state, and it becomes a generation-of-electrical- 
energy preparation completion. 
[0012] 

[Problem(s) to be Solved by the Invention] however, in the conventional fuel cell system which used the 
ejector pump 123 for the anode side When taking out power from the fuel cell stack 101 at the time of 
starting, power is taken out first. Since fuel gas begins to flow from the fuel feeder current way LI 01 to 
an ejector pump 123 only after the pressure in the fuel cell stack 101 becomes low by the consumed fuel 
gas. The rate of flow in the ejector nozzle section is small, and since the pressure drop near the ejector 
nozzle section is not generated steeply, either, sufficient pumpability cannot be acquired. 
[0013] Therefore, in the conventional fuel cell system, fuel gas circulating load sufficient at the time of 
starting may be unable to be obtained. Therefore, in the conventional fuel cell system, there was a 
trouble that it was stabilized and the generated output considered as a request could not be taken out 
after starting of the fuel cell stack 101. 

[0014] Moreover, in order to solve this, in the conventional fuel cell system, form an open valve 124, 
make a part of fuel gas circulation path LI 02 the configuration which can be opened outside at the time 
of starting, and supply of fuel g2is is started for an open valve 124 in the state of open. Although the 
technique of starting the ejection of generated output from the fuel cell stack 101 is also proposed in the 
condition that secure the rate of flow in the ejector nozzle section, and sufficient fuel gas for the fuel gas 
circulation path LI 02 circulates Amount of circulating flow sufficient in the fuel gas circulation path 
LI 02 is obtained, and after the ejection of power is stabilized, in order to close an open valve 124, there 
is a trouble that it is necessary to discard the fuel gas of a considerable amount by then. 
[0015] Then, this invention is proposed in view of the actual condition mentioned above, and offers the 
fuel cell system which can obtain the generation-of-electrical-energy output promptly stabilized at the 
time of starting of a fuel cell stack. 
[0016] 

[Means for Solving the Problem] In order to solve an above-mentioned technical problem, in invention 
concerning claim 1 While being constituted by an oxidizer pole and the fuel electrode on both sides of 
an electrolyte membrane and supplying oxidant gas to the above-mentioned oxidizer pole side The fuel 
cell which fuel gas is supplied to the above-mentioned fuel electrode side, and is generated, and an 
oxidant gas supply means to supply oxidant gas to the above-mentioned fuel cell through an oxidant gas 
feeder current way, A fuel gas supply means to supply fuel gas to the above-mentioned fuel cell through 
a fuel gas feeder current way. The fuel gas pressure control valve which controls the fuel gas pressure 
which it is arranged in the above-mentioned fuel gas feeder current way, and is supplied to the above- 
mentioned fuel cell from the above-mentioned fuel gas supply means, A circulation means to circulate 
through the fuel gas discharged from the fuel gas exhaust port of the above-mentioned fuel cell to the 
fiiel gas feed hopper of the above-mentioned fuel cell through a fuel gas circulating flow way. The 1st 
circulation control valve which is near the fuel gas exhaust port of the above-mentioned fuel cell, is 
arranged in the above-mentioned fuel gas circulating flow way, and controls the fuel gas pressure in the 
above-mentioned fuel cell. While controlling the above-mentioned fuel gas pressure control valve to 
face starting the above-mentioned fuel cell and to supply fuel gas to the above-mentioned fuel cell by 
the predetermined pressure from the above-mentioned fiiel gas supply means After carrying out control 
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which makes a closed state the above-mentioned 1st circulation control valve so that fuel gas may be 
enclosed with predetermined charged pressure in the above-mentioned fiiel cell, it has the control means 
which starts the ejection of the generated output of the above-mentioned fuel cell. 

[0017] the above-mentioned control means controls the above-mentioned fuel-gas pressure control valve 
to consider as a pressure at the time of the power fetch to which the pressure of the fuel gas supplied to 
the above-mentioned fuel cell made increase from starting the ejection of the generated output of the 
above-mentioned fuel cell, simultaneously the above-mentioned fiiel-gas supply means more 
temporarily than the above-mentioned predetermined pressure, and carries out the control which 
enlarges the opening of the above-mentioned 1 st circulation-control valve after predetermined-time 
progress in invention concerning claim 2. 

[0018] In invention concerning claim 3, it has further a temperature detection means to detect the 
temperature of the above-mentioned fuel cell, and the above-mentioned control means sets up the 
ejection initiation timing of a pressure and the generated output of the above-mentioned fuel cell 
according to the temperature of the above-mentioned fuel cell detected with the above-mentioned 
temperature detection means at the time of the above-mentioned predetermined charged pressure and the 
above-mentioned power fetch, when starting the above-mentioned fuel cell. 
[0019] In invention concerning claim 4, the above-mentioned control means sets up the ejection 
initiation timing of a pressure and the generated output of the above-mentioned fuel cell according to the 
pressure of the fuel gas which it faces stopping the above-mentioned fuel cell, and the above-mentioned 
1st circulation control valve is made into a closed state, fuel gas is enclosed in the above-mentioned fuel 
cell, and it faces starting the above-mentioned fuel cell next, and is carrying out the remainder into the 
above-mentioned fuel cell at the time of the above-mentioned power fetch. 

[0020] In invention concerning claim 5, it has further a condition detection means detect the condition of 
the above-mentioned fiiel cell, an amount operation means of circulating flow calculate the amount of 
the above-mentioned fuel-gas circulating- flow way of circulating flow based on the condition of the 
above-mentioned fuel cell detected with the above-mentioned condition detection means, and the 
amoimt control means of circulating flow that control the opening of the above-mentioned 1 st 
circulation-control valve according to the amoxmt of circulating flow which calculated with the above- 
mentioned amount operation means of circulating flow. 

[0021] In invention concerning claim 6, it has further the 2nd circulation control valve prepared near the 
fuel gas feed hopper of the above-mentioned fiiel cell. The above-mentioned control means Control 
which makes a closed state the above-mentioned 1st circulation control valve and the-2nd circulation 
control VEdve, and encloses fuel gas with predetermined charged pressure in the above-mentioned fuel 
cell before starting of the above-mentioned fuel cell after supplying fuel gas by the predetermined 
pressure is carried out. The above-mentioned fuel gas pressure control valve is controlled to supply fuel 
gas by the pressure higher than predetermined charged pressure higher than the above-mentioned 
predetermined charged pressure. Control which changes the above-mentioned 2nd circulation control 
valve into an open condition, and enlarges opening of the above-mentioned 1 st circulation control valve 
after predetermined time progress is carried out to starting the ejection of the generated output of the 
above-mentioned fuel cell, and coincidence. 

[0022] In invention concerning claim 7, it has further a temperature detection means to detect the 
temperature of the above-mentioned fuel cell, and the above-mentioned control means sets up the 
control timing of the above-mentioned predetermined charged pressure, a pressure higher than the 
above-mentioned predetermined charged pressure, the above-mentioned 1 st circulation control valve, 
and the 2nd circulation control valve according to the temperature of the above-mentioned fuel cell 
detected with the above-mentioned temperature detection means, when starting the above-mentioned 
fiiel cell. 

[0023] In invention concerning claim 8, the above-mentioned control means sets up the control timing 
of a pressure higher than predetermined charged pressure, the above-mentioned 1st circulation control 
valve, and the 2nd circulation control valve according to the pressure which it faces stopping the above- 
mentioned fiiel cell, and the above-mentioned 1st circulation control valve and the 2nd circulation 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/7/2006 



IP,2002-352837,A [DETAILED DESCRIPTION] 



Page 4 of 15 



control valve are made into a closed state, fuel gas is enclosed in the above-mentioned fuel cell, and it 
faces starting the above-mentioned fuel cell next, and is carrying out the remainder into the above- 
mentioned fuel cell. 

[0024] It is prepared in the fuel-gas exhaust port side of the above-mentioned fuel cell, and after facing 
performing purge actuation with the open valve which emits fiiel gas outside and making small opening 
of the above-mentioned 1st circulation-control valve, by invention concerning claim 9, it has further the 
purge control means which changes the above-mentioned open valve into an open condition while 
considering opening of the above-mentioned 2nd circulation-control valve as fiill open, and carries out 
in purge actuation of the fuel-gas passage in the above-mentioned fuel cell, and a fuel-gas circulating- 
flow way. 
[0025] 

[Effect of the Invention] While according to invention concerning claim 1 facing starting a fuel cell and 
supplying fuel gas to a fiiel cell by the predetermined pressure Since the ejection of the generated output 
of a fUel cell is started after carrying out control which makes the 1st circulation control valve a closed 
state so that fuel gas may be enclosed with predetermined charged pressure in a fuel cell Since the fuel 
gas enclosed with fuel cell inlet-port passage and a circulating flow way by the pressure set up highly 
beforehand flows into a fiiel cell entrance side at a stretch with generation-of-electrical-energy initiation. 
The rapid fall of the output voltage of the fuel cell by the lack of fuel gas in a fuel cell immediately after 
supplying sufficient fuel gas to an output and taking out generated output can be controlled. 
[0026] Therefore, according to the fuel cell system concerning claim 1 , the fuel gas rate of flow supplied 
to a fuel cell is made to increase at the time of ejection initiation of generated output, and the output 
power which demonstrated the effectiveness as a circulation means enough and was stabilized promptly 
can be obtained. 

[0027] According to invention concerning claim 2, to starting the ejection of the generated output of a 
fuel cell, and coincidence Since control which considers as a pressiu^e at the time of the power fetch to 
which the pressure of the fuel gas supplied to a fuel cell was made to increase more temporarily than a 
predetermined pressure, and enlarges opening of the 1st circulation control valve after predetermined 
time progress is carried out When the 1st circulation control valve is changed into an open condition, 
while preventing the back flow of the fuel gas from a fuel gas circulating flow way to the fuel gas 
exhaust port of a fiiel cell, the effectiveness as a circulation means can be demonstrated enough 
[ further ] . 

[0028] Since according to invention concerning claim 3 the ejection initiation timing of a pressure and 
the generated output of a fiiel cell is set up according to the temperature of the detected fiiel cell at the 
time of predetermined charged pressure and power fetch when starting a fiiel cell, irrespective of the 
cold machine of the fiiel cell when starting, and warming up, it is stabilized and the optimal output 
power according to the temperature condition of a fuel cell can be taken out. 

[0029] According to invention concerning claim 4, face stopping a fiiel cell, make the 1st circulation 
control valve into a closed state, and fuel gas is enclosed in a fuel cell. Next, since the ejection initiation 
timing of a pressure and the generated output of a fiiel cell is set up according to the pressure of the fuel 
gas which it faces starting a fiiel cell and is carrying out the remainder into the fuel cell at the time of 
power fetch The time amount which a reboot takes can be shortened being able to use purge actuation 
for the permutation of the gas in passage as unnecessary at the time of a reboot. 
[0030] Since the opening of the 1st circulation control valve is controlled according to the amount of 
circulating flow which calculated the amount of circulating flow of a fiiel gas circulating flow way, and 
calculated and obtained it based on the condition of a fiiel cell according to invention concerning claim 
5, the operational status of the optimal fuel cell is realizable by controlling the amount of circulating 
flow by the 1st circulation control valve proper. 

[003 1 ] According to invention concerning claim 6, control which makes a closed state the 1 st circulation 
control valve and the 2nd circulation control valve, and encloses fiiel gas with predetermined charged 
pressure in a fiiel cell before starting of a fiiel cell after supplying fiiel gas by the predetermined pressure 
is carried out. A fiiel gas pressure control valve is controlled to supply fuel gas by the pressure higher 
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than predetermined charged pressure. Since control which changes the 2nd circulation control valve into 
an open condition, and enlarges opening of the 1 st circulation control valve after predetermined time 
progress is carried out to starting the ejection of the generated output of a fuel cell, and coincidence The 
quick fuel gas of the rate of flow can be supplied toward a fuel cell from the lower stream of a river of 
the 1st circulation control valve at the time of generated output ejection initiation, and the generated 
output at the time of starting can be stabilized still more quickly. 

[0032] According to invention concerning claim 7, the temperature of the fiiel cell detected with the 
temperature detection means when starting a fuel cell is embraced. Since the control timing of 
predetermined charged pressure, a pressure higher than predetermined charged pressure, the 1 st 
circulation control valve, and the 2nd circulation control valve is set up While being stabilized and being 
able to take out the optimal generated output according to the temperature condition of a fiiel cell 
irrespective of the cold machine of the fuel cell when starting, and warming up, the generated output 
stabilized more quickly can be taken out. 

[0033] According to invention concerning claim 8, face stopping a fuel cell, make the 1st circulation 
control valve and the 2nd circulation control valve into a closed state, and fuel gas is enclosed in a fuel 
cell. Next, since the control timing of a pressure higher than predetermined charged pressure, the 1st 
circulation control valve, and the 2nd circulation control valve is set up according to the pressure which 
it faces starting a fuel cell and is carrying out the remainder into the fuel cell Even if it is after 
suspending the ejection of the generated output of a fuel cell, the generated output stabiUzed more 
quickly can be taken out. 

[0034] After according to invention concerning claim 9 facing performing purge actuation and making 
opening of the 1st circulation control valve small, while considering opening of the 2nd circulation 
control valve as full open, an open valve is changed into an open condition. Since purge actuation of the 
fuel gas passage in a fiiel cell and a fuel gas circulating flow way is carried out Nitrogen and the water 
of condensation which were accumulated in the ****** passage which brings forward the distributed 
gas rate of flow can be made easy to discharge, while preventing the back flow which flows firom a 
circulating flow way to a direct open valve and stabilizing the amoimt of circulating flow after a purge 
quickly, when an open valve opens at the time of a purge. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0036] This invention is appUed to the fuel cell system of the example of the 1st configuration 
constituted as shown in drawing 1 . 

[0037] [the example of the 1st configuration of a fuel cell system] ~ this fuel cell system The fuel gas 
feeder current way LI which supplies fuel gas to anode pole la of the fuel cell stack 1 as shown in 
drawing 1 , The fUel gas circulating flow way L2 which circulates through the fuel gas discharged firom 
anode pole la of the fuel cell stack 1, It has the oxidant gas feeder current way L3 which supplies 
oxidant gas to cathode pole lb of the fuel cell stack 1, the oxidant gas outflow way L4 which discharges 
the oxidant gas discharged fi-om cathode pole lb, and the cooling intermediation general circulation 
passage L5 which circulates a cooling medium in the fuel cell stack 1 . 

[0038] Moreover, this fuel cell system is equipped with the control section 21 which controls the whole 
system. This control section 21 controls the start up of the fuel cell stack 1, a halt, etc. by outputting a 
control signal to below-mentioned each part. 

[0039] The fuel gas feeder 2 which accumulates fuel gas, the supply pressure-limiting valve 3, and the 
ejector pimip 4 are arranged in the fuel gas feeder current way LI. Moreover, in this supply pressure- 
limiting valve 3, it has the 1st actuator 5 which adjusts the opening of the supply pressure-limiting valve 

3, the 1st pressure sensor 6 arranged between the supply pressure-limiting valve 3 and the ejector pump 

4, and the 2nd pressure sensor 7 arranged between the ejector pump 4 and the fuel cell stack 1 . 
[0040] In this fiiel cell system, it makes it face to generate the fuel cell stack 1, and referring to the 
sensor signal detected with the 1st pressure sensor 6 and the 2nd pressure sensor 7 by the control section 
21, the 1st actuator 5 is controlled by the control section 21, and fuel gas is supplied to anode pole la of 
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the fiiel cell stack 1 through an ejector pump 4 so that the opening of the supply pressure-limiting valve 
3 may be adjusted. 

[0041] The fuel gas circulating flow way L2 is equipped with the circulation control valve 8 prepared 
near the fuel gas exhaust port of the fuel cell stack 1, the 2nd actuator 9 which adjusts the opening of the 
circulation control valve 8, the 3rd pressure sensor 10 arranged between the fuel cell stack 1 and the 
circulation control valve 8, and the 4th pressure sensor 1 1 arranged between the circulation control valve 
8 and the ejector pump 4. 

[0042] It makes it face in this fiiel cell system to generate the fuel cell stack 1 . Referring to the sensor 
signal detected with the 1 st pressure sensor 6 and the 2nd pressure sensor 7 by the control section 2 1 
While controlling the 1st actuator 5 by the control section 21 and controlling the fuel gas supply 
pressure to the fuel cell stack 1 to adjust the opening of the supply pressure-limiting valve 3 Referring to 
the sensor signal detected with the 1st pressure sensor 6, the 2nd pressure sensor 7, the 3rd pressure 
sensor 10, and the 4th pressure sensor 1 1 by the control section 21 To adjust the opening of the 
circulation control valve 8, the 2nd actuator 9 is controlled by the control section 21, and it controls to 
supply the optimal fuel gas flow rate for the fuel cell stack 1 . 

[0043] The air supply equipment 12 which incorporates external air and is suppUed to the fuel cell stack 
1 as oxidant gas is arranged in the oxidant gas feeder current way L3. 

[0044] It makes it face to generate the fuel cell stack 1 , and it is that the amount of drives is controlled 
by the control signal from a control section 21, the amount of oxidant gas incorporated from the outside 
is controlled, and air supply equipment 12 supplies oxidant gas to the oxidant gas feeder current way L3. 

[0045] The exhaust-gas-pressure control valve 13 prepared in the oxidant gas discharge side of the fuel 
cell stack 1 and the 3rd actuator 14 which adjusts the opening of the exhaust-gas-pressure control valve 
1 3 are arranged in the oxidant gas outflow way L4. 

[0046] It makes it face this fuel cell system to generate the fiiel cell stack 1 , it outputs the control signal 
which adjusts the opening of the exhaust-gas-pressure control valve 13 to the 3rd actuator 14, and 
adjusts the oxidant gas supply pressure to the fuel cell stack 1 . 

[0047] It makes it face for the cooling intermediation general circulation equipment which is not 
illustrated to be cormected, and to drive the fuel cell stack 1 , and the flow rate of a cooling medium is 
adjusted to the cooling intermediation general circulation passage L5 so that the temperature of the fuel 
cell stack 1 may be maintained at predetermined temperature. 

[0048] Moreover, a fiiel cell system is equipped with the open valve 15 which discharges outside the 
fiiel gas discharged from anode pole la of the fiiel cell stack 1, and the 4th actuator 16 which adjusts the 
opening of this open valve 15. A control section 21 is faced performing purge actuation which 
discharges outside the condensed moisture and nitrogen in the fiiel cell stack 1 and the fiiel gas 
circulating flow way L2, and supplies the control signal which changes an open valve 15 into an open 
condition to the 4th actuator 16. 

[0049] It carries out the various below-mentioned processings while a control section 21 considers the 
sensor signal from each pressure sensor as an input eis mentioned above, and it controls a generation of 
electrical energy of the fiiel cell stack 1 based on a sensor signal. In addition, about the detail of 
processing of this control section 21, it mentions later. 

[0050] The procedure of the control section 21 when carrying out starting control processing to "starting 

control processing of fiiel cell system of example of 1st configuration" drawing 2 is shoAvn. 

[005 1 ] A control section 2 1 starts the starting control processing not more than step S 1 according to the 

instruction of the purport which starts a generation of electrical energy of the fiiel cell stack 1 from the 

outside. 

[0052] In step SI, a control section 21 controls the 2nd actuator 9 to change the circulation control valve 
8 into an open condition while controlling the 4th actuator 16 to change an open valve 15 into an open 
condition. 

[0053] In the following step S2, while a control section 21 supplies fuel gas to the fiiel cell stack 1 by 
controlling the fiiel gas feeder 2 and the supply pressure-limiting valve 3, it controls air supply 
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equipment 12 and supplies oxidant gas to the fuel cell stack 1 . This performs purge actuation which 
emits outside the residual gas which remained before starting of the fuel cell stack 1 in the fuel gas 
feeder current way LI and the fuel gas circulating flow way L2 in a fuel cell system. 
[0054] In the following step S3, a control section 21 operates the timer of the interior which is not 
illustrated, and judges whether predetermined time has passed since the time of day which started supply 
of fuel gas and oxidant gas in step S2. Predetermined time here is time amount taken to permute the 
inside of the fuel cell stack 1 and the fuel gas circulating flow way L2 by fuel gas from residual gas. 
[0055] A control section 21 continues supply of fuel gas and oxidant gas, when it judges with 
predetermined time having not passed. On the other hand, when it judges with predetermined time 
having passed, a control section 2 1 advances processing to step S4 noting that the residual gas in the fuel 
cell stack 1 and the fuel gas circulating flow way L2 is discharged and it permutes by fuel gas. 
[0056] In step S4, a control section 21 controls ttie 2nd actuator 9 and the 4th actuator 16 to make the 
circulation control valve 8 and an open valve 15 into a closed state while controlling the fuel gas feeder 
2, the supply pressure-limiting valve 3, and air supply equipment 12 to suspend the fuel gas to the fuel 
cell stack 1, and supply of oxidant gas. 

[0057] In the following step S5, a control section 21 carries out supply initiation of the oxidant gas by 
the same pressure as the above-mentioned predetermined charged pressure by controlling the exhaust- 
gas-pressure control valve 1 3 at the fuel cell stack 1 while supplying fuel gas to the fuel cell stack 1 so 
that the inside of the fuel cell stack 1 may serve as predetermined charged pressure by controlling the 
supply pressure-limiting valve 3. 

[0058] Since the circulation control valve 8 and the open valve 15 were made into the closed state by 
step S4, it will be in the condition of having enclosed fiiel gas with the passage which inserts in the fuel 
cell stack 1 and an open valve 15, and the passage which inserts in the fuel cell stack 1 and the 
circulation control valve 8, in the fuel gas feeder current way LI. 

[0059] In the following step S6, a control section 21 judges whether supply initiation was carried out at 
step S5, and the pressure in the fuel cell stack 1 reached predetermined charged pressure based on the 
sensor signal from the 3rd pressure sensor 10. A control section 21 continues supply to the fuel cell 
stack 1 of fuel gas, when it judges with advancing processing and having not given it to step S7, when it 
judges with the inside of the fuel cell stack 1 having reached predetermined charged pressure. 
[0060] In step S7, as for a control section 21, only predetermined time amoimt holds the predetermined 
charged pressure which reached at step S6 by operating a built-in timer. 

[0061] In the following step S8, a control section 21 starts the ejection of the output power by the fuel 
cell stack 1 generating electricity. Here, a control section 21 carries out control supplied to the dc-battery 
which does not illustrate the output power generated and obtained by the fuel cell stack 1, or a load. 
[0062] In the following step S9, a control section 21 controls the 1st actuator 5, makes fuel gas a 
pressure at the time of power fetch so that the supply pressure-limiting valve 3 may be opened the 
degree of predetermined open, and it controls an oxidant gas supply pressure to control air supply 
equipment 12 and the exhaust-gas-pressure control valve 13 to coincidence, and to follow it at change of 
the fuel gas supply pressure to the fuel cell stack 1 . 

[0063] In the following step SIO, a control section 21 judges whether the output voltage value which 
incorporated the sensor signal from the voltage sensor connected to the fuel cell stack 1 which is not 
illustrated, and has been incorporated from the fuel cell stack 1 is less than the warning minimum 
electrical potential difference set up beforehand. Here, a warning minimum electrical potential 
difference is a lower limit of output voltage accepted that the fuel cell stack 1 is carrying out the 
generation-of-electrical-energy reaction normally in the condition of supplying fuel gas and oxidant gas. 
[0064] A control section 21 advances processing to step SI 1 noting that the fuel cell stack 1 has not 
carried out the generation-of-electrical-energy reaction normally, when it judges with output voltage 
being less than a warning minimum electrical potential difference. On the other hand, a control section 
21 advances processing to step S12 noting that the fuel cell stack 1 is performing the generation-of- 
electrical-energy reaction normally, when it judges with output power not being less than a warning 
minimiun electrical potential difference. 
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[0065] In step SI 1, a control section 21 suspends the ejection of output power from the fuel cell stack 1 
noting that the fuel cell stack 1 has not carried out the generation-of-electrical-energy reaction normally, 
and it returns processing to step S 1 . 

[0066] In step SI 2, a control section 21 judges whether predetermined time passed, after starting the 
ejection of the output power from the fuel cell stack 1 at step S8. When it judges with advancing 
processing to step S13 when it judges with the control section 21 having carried out predetermined time 
progress, and having not carried out predetermined time progress, processing is returned to step S 1 0. 
Thereby, a control section 21 will advance processing to step SI 3, if the output voltage value has 
exceeded the warning minimimi electrical potential difference when it has gone through predetermined 
time, after starting the ejection of output power at step S8. 

[0067] In step SI 3, a control section 21 controls the 2nd actuator 9 to change the circulation control 
valve 8 into an open condition. 

[0068] In the following step S14 a control section 21 In the condition of Ushiro who changed the 
circulation control valve 8 into the open condition like step S 1 0 When less, processing is returned to 
step SI 1, when not less, processing is advanced to step S15 and the fuel cell stack 1 is made to judge 
whether the output voltage value incorporated from the fuel cell stack 1 is less than the predetermined 
warning minimum electrical potential difference, and to usually operate. 

[0069] According to the fiiel cell system which carries out such processing, since the fuel gas circulating 
load when changing the supply pressure-limiting valve 3 into an open condition at step S5, enclosing 
with fiiel gas with predetermined charged pressure, and starting the ejection of the output power of the 
fuel cell stack 1 at time of day tl (step S8) can be made to increase as shown in drawing 3 , the rapid fall 
of the output voltage of an immediately after [ (b) and time of day tl ] can be controlled. 
[0070] Thereby, a fuel cell system can make the fuel cell stack 1 able to increase the fuel gas rate of 
flow of the ejector nozzle section which emits fuel gas from an ejector pump 4 at the time of ejection 
initiation of output power, and can be made into the condition of fully demonstrating the pumpabiUty of 
an ejector pump 4, and the generation-of-electrical-energy condition promptly stabilized at the time of 
starting of the fiiel cell stack 1 can be acquired. 

[0071] on the other hand, in not changing fuel gas into an enclosure condition by the circulation control 
valve 8 beforehand If the ejection of the output power from a fuel cell stack is started as the example of 
a comparison in drawing 3 shows Fuel gas flows in from both fuel gas entrance by the pressure drop 
which fuel gas is consxmied and is generated within the fuel cell stack 1 . By back flow on a fuel gas 
circulating flow way Since sufficient amount of circulating flow, i.e., the amoimt of supply of sufficient 
fuel gas, is not obtained, output voltage declines rapidly immediately after (b) and generation-of- 
electrical-energy initiation (a). 

[0072] Moreover, so that the circvdation control valve 8 may be made into an open condition at step SI 3, 
if according to the fuel cell system which carries out above-mentioned starting control processing it goes 
through predetermined time after starting the ejection of output power at step S8 Since predetermined 
time difference is given till the time of day which makes the circulation control valve 8 an open 
condition from the ejection start time of output power Since the circulating flow to a normal direction 
can be formed from immediately after generation-of-electrical-energy initiation while preventing the 
back flow to the fuel gas outlet at the time of generation-of-electrical-energy initiation, the supply flow 
rate of sufficient fiiel gas can be secured, and fall prevention of output voltage can be reinforced more. 
[0073] Moreover, since it is not necessary to secure a circulating load by starting a generation of 
electrical energy with purge actuation according to this fuel cell system, fuel gas is not consumed vainly. 

[0074] "Starting control-point-setting processing" Although an above-mentioned fuel cell system 
explained the case where the output power in which ejection is possible, the predetermined charged 
pressure used as the criteria of the judgment in step S6, the fuel-gas pressure supplied by the supply 
pressure-limiting valve 3 at the time of ejection initiation of the output power of step S9, and the 
predetermined time judged at step S 12 are beforehand set up from the fiiel cell stack 1, it is desirable to 
perform the starting control-point-setting processing shown before step SI in drawing 2 at drawing 4 . 
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[0075] A control section 21 starts the starting control-point-setting processing not more than step S21 
according to the instruction of the purport which starts a generation of electrical energy of the fuel cell 
stack 1 from the outside, 

[0076] According to drawing 4 , first, in step S21, a control section 21 inputs the sensor signal from the 
temperature sensor which detects the temperature of the fiiel cell stack 1 which is not illustrated, and 
acquires the temperature of the fuel cell stack 1. 

[0077] In the following step S22, a control section 21 calculates the output power value in which 
ejection is possible from the fuel cell stack 1 with reference to an output amendment map as shown in 
drawing 5 according to the temperature of the fuel cell stack 1 obtained at step S21. 
[0078] The output amendment map shown in drawing 5 sets an axis of abscissa as the load rate [%] 
which shows the electrical-potential-difference value over the maximum output power in which ejection 
is possible from the fuel cell stack 1 , from the fuel cell stack 1 according to temperature, sets an axis of 
ordinate as the output power value in which ejection is possible, 2ind is expressed. The control section 21 
has memorized as a table the output power value over a load rate which changes with the temperature or 
the fuel gas pressures of the fuel cell stack 1 to internal memory and in which ejection is possible. And a 
control section 21 calculates the output power value over a load rate in which ejection is possible in step 
S22 according to the temperature of the fuel cell stack 1 detected at step S21. 

[0079] In the following step S23 a control section 21 The predetermined charged pressure which serves 
as criteria of the judgment in step S6 based on the output power which was obtained at step S22, and in 
which ejection is possible, The predetermined time judged at step S12 from a pressure, the piping 
volume of the fiiel gas circulating flow way L2, and the engine performance of an ejector pump 4 at the 
time of power fetch of the fuel gas supplied by the supply pressure-limiting valve 3 at the time of 
ejection initiation of the output power of step S9 is calculated, and the processing after step SI of 
drawing 2 is started. Here, a control section 21 is calculating the predetermined time judged at step SI 2, 
and determines the drive timing of the circulation control valve 8 in step 813. 

[0080] According to the fuel cell system which performs such starting control-point-setting processing, 
according to the temperature of the fuel cell stack 1 at the time of starting, the output power in which 
ejection is possible is calculated at the time of starting, and the drive timing of the circulation control 
valve 8 in a pressure and step S13 is changed according to the ou^ut power in which ejection is possible 
at the time of power fetch of the fiiel gas supplied in the predetermined charged pressure in step S6 and 
step S9. 

[0081] Thereby, irrespective of the cold machine of the fuel cell stack 1 when starting, and warming up, 
a fuel cell system is stabilized and can take out the optimal output power according to the temperature 
condition of the fuel cell stack 1 . 

[0082] The procedure of the control section 21 when canying out system reboot control processing to 
"system reboot control processing" drav^ng 6 in the fuel cell system shovra in drawing 1 is shown. 
[0083] A control section 21 starts the system reboot control processing after step S31 according to 
having stopped the output of the fuel cell stack 1 in step SI 1 in drawing 2 . 

[0084] In step S31, a control section 21 controls air supply equipment 12 and the exhaust-gas-pressure 
control valve 13 to enclose oxidant gas in the fuel cell stack 1 by the same predetermined pressure as 
fuel gas while controlling the supply pressure-limiting valve 3, the circulation control valve 8, and an 
open valve 1 5 to enclose fuel gas by the predetermined pressure. 

[0085] In the following step S32, a control section 21 judges whether the output request which takes out 
output power from the fuel cell stack 1 with the instruction from the outside is inputted. A control 
section 21 performs usual operation which supplies fuel gas and oxidant gas according to the output 
power demanded by progressing to step S3 3 when there is an output request, and takes out output 
power. On the other hand, when it judges with a control section 21 not having an output request, 
processing is advanced to step S34. 

[0086] In step S34, a. control section 21 judges whether the ignition switch (IGN) operated by the 
operator is an OFF state. A control section 21 retums processing to step S32, when it judges with an 
ignition switch not being an OFF state, when an ignition switch is an OFF state, it advances processing 
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to step S35, and it stops the whole fuel cell system. 

[0087] While a control section 21 starts a fuel cell system reboot, inputting the sensor signal from the 
temperature sensor which detects the temperature of the fuel cell stack 1 which is not illustrated in step 
S37 and recognizing temperature in the following step S36, the residual charged pressure by the fiiel gas 
which carries out the remainder into the fuel cell stack 1 in inputting the sensor signal from the 3rd 
pressure sensor 1 0 is detected. 

[0088] In the following step S3 8, a control section 21 carries out processing which reads the map 
corresponding to the output coxmter pressure force which shows relation with the output power in which 
the ejection of the fuel cell stack 1 to the residual charged pressure beforehand stored in internal 
memory is possible. Thereby, a control section 21 recognizes the output power to the residual charged 
pressure detected at step S37. Subsequently, a control section 21 amends according to the temperature 
which detected the recognized output power at step S37. 

[0089] According to the control section 21 which carries out such system reboot control processing, 
even if it is after suspending the ejection of the output power of the fuel cell stack 1 at step SI 1, it can 
opt for the output power taken out at the following step S8 according to residual charged pressure and 
temperature. 

[0090] Therefore, the drive timing of the circulation-control valve 8 in the fuel-gas pressure and step 
S13 which change into the condition enclosed fuel gas by the pressure always predetermined with 
according to this fuel cell system facing suspending a system and performing processing at step S31, and 
make correspond to the output power which calculated the output power in which ejection is possible, 
calculated, and was obtained, and supply in step S9 according to residual charged pressure changes. 
[0091] Moreover, according to such a fUel cell system, even if it is after suspending the output of the 
fuel cell stack 1, processing can be started from the direct step SB by enclosing fuel gas and oxidgmt gas 
in the fuel cell stack 1 by the predetermined pressure by step S31, being able to use as imnecessary 
purge actuation by the open valve 15 which is performed at step S2 at the time of a system reboot. 
Therefore, according to this fuel cell system, the time amount which a system reboot takes can be 
shortened. 

[0092] The procedure of the control section 21 when performing the amount control processing of 
circulating flow at the time of outer normal operation to "amount control processing of circulating flow 
at time of normal operation" drawing 7 at the time of starting is shown. 

[0093] A control section 21 performs processing after step S41 after step S15 in above-mentioned 
drawing 2 . 

[0094] In step S41, a control section 21 detects the condition of the current fuel cell stack 1, and 
calculates the fuel gas flow rate in the optimal fuel gas circulating flow way L2. Here, a control section 
21 is the temperature sensor and voltage sensor which are not illustrated detecting the condition of the 
fuel cell stack 1 , and calculating the required fuel gas flow rate to the condition of the detected fuel cell 
stack 1, and calculates the optimal amount of circulating flow in the fuel gas circulating flow way L2. 
[0095] In the following step S42, a control section 21 judges whether the amoimt of circulating flow of 
the current fuel gas circulating flow way L2 is the optimum value calculated and acquired at step S41. 
Here, a control section 21 detects the amoimt of circulating flow of the fuel gas circulating flow way L2 
using flow rate detection means, such as a flow rate sensor formed in the fuel gas circulating flow way 
L2. A control section 21 returns processing to step S41, when it judges with the amount of circulating 
flow of the current fuel gas circulating flow way L2 being an optimum value, and when it judges with 
the amount of circulating flow of the current fuel gas circulating flow way L2 not being an optimum 
value, it advances processing to step S43. 

[0096] In step S43, it judges whether the current amount of circulating flow of a control section 21 
detected at step S42 is larger than the optimal amoimt of circulating flow calculated at step S41 . When it 
judges with a control section 21 being larger than the amount of circulating flow with the optimal 
current amount of circulating flow, processing is advanced to step S44, and when the current amount of 
circulating flow judges with it not being larger than the optimal amount of circulating flow, processing 
is advanced to step 846. 
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[0097] In step S44, a control section 21 controls the 2nd actuator 9 to make opening of the circulation 
control valve 8 small, in order to make small the current amount of circulating flow in the fuel gas 
circulating flow way L2. 

[0098] In the following step S45, a control section 21 judges whether the ejection of the output power of 
the fuel cell stack 1 is suspended by judging whether die instruction which stops the fuel cell stack 1 
from the exterior was inputted. When it judges with a control section 21 suspending the ejection of the 
output power of the fiiel cell stack 1, processing is ended, and when it judges with not suspending 
ejection of the output power of the fuel cell stack 1, processing is retumed to step S41. 
[0099] In step S46 when on the other hand judging with it not being larger than the amoimt of 
circulating flow with the optimal amount of circulating flow current at step S43, a control section 21 
controls the 2nd actuator 9 to enlarge opening of the circulation control valve 8, in order to enlarge the 
current amount of circulating flow in the fuel gas circulating flow way L2. 

[0100] In the following step S47, a control section 21 judges whether the ejection of the output power of 
the fuel cell stack 1 is suspended by judging whether the instruction which stops the fuel cell stack 1 
from the exterior was inputted. When it judges with a control section 21 suspending the ejection of the 
output power of the fuel cell stack 1, processing is ended, and when it judges with not suspending 
ejection of the output power of the fuel cell stack 1, processing is retumed to step S41. 
[0101] According to such a fuel cell system, when the circulation control valve 8 has the structure in 
which opening adjustment is possible, according to conditions, such as a load of the fiiel cell stack 1, 
and temperature, the utilization factor of fuel gas can be controlled not only the time of starting but by 
adjusting the opening of the circulation control valve 8 also at the time of operation, and usually 
adjusting the amount of circulating flow or circulation pressure of the fuel gas circulating flow way L2 
to it. 

[0102] [other examples of a configixration of a fuel cell system] — below, the example of the 2nd 
configuration of the fuel cell system which applied this invention is explained. In addition, in the 
following explanation, it omits about the same part as the fuel cell system of the above-mentioned 
example of the 1st configuration. 

[0103] The example of the 2nd configuration of a fuel cell system is shown in drawing 8 . The 2nd 
circulation control valve 3 1 which this fuel cell system is between an ejector pump 4 and the 2nd 
pressure sensor 7, and the fuel cell stack 1 , and was arranged near the fiiel gas feed hopper of the fiiel 
cell stack 1, It differs from the fuel cell system shown in drawing 1 at a point equipped with the 5th 
pressure sensor 32 which detects the fuel gas pressure of insertion tubing which inserts in the 2nd 
circulation control valve 31 and the fuel cell stack 1, and the 5th actuator 33 which controls the opening 
of the 2nd circulation control valve 31. In addition, in the following explanation, the above-mentioned 
circulation control valve 8 is called "the 1st circulation control valve 8." 

[0104] The procedure of the control section 21 when carrying out starting control processing to "starting 
control processing of fiiel cell system of example of 2nd configuration" drawing 9 in the fuel cell system 
shown in drawing 8 is shown. 

[0105] A control section 21 starts the starting control processing not more than step S51 according to the 
instruction of the purport which starts a generation of electrical energy of the fuel cell stack 1 from the 
outside. 

[0106] In step S51, a control section 21 controls the 5th actuator 33 and the 2nd actuator 9 to change the 
2nd circulation control valve 31 and the 1st circulation control valve 8 into an open condition while 
controlling the 4th actuator 16 to change an open valve 15 into an open condition. 
[0107] In the following step S52, while a control section 21 suppUes fuel gas to the fiiel cell stack 1 by 
controlling the fuel gas feeder 2 and the supply pressure-limiting valve 3, it controls air supply 
equipment 12 and supphes oxidant gas to the fuel cell stack 1. This pvu-ges the residual gas which 
remained before starting in the fuel cell stack 1 and the fuel gas circulating flow way L2 in a fiiel cell 
system. 

[0108] In the following step S53, a control section 21 operates the timer of the interior which is not 
illustrated, and judges whether predetermined time has passed since the time of day which started supply 
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of fuel gas and oxidant gas in step S52. When it judges with predetermined time having passed, a 
control section 21 advances processing to step SS4 noting that the residual gas in the fuel cell stack 1 
and the fuel gas circulating flow way L2 is discharged and it permutes by fuel gas. 
[0109] In step S54, a control section 21 controls the 2nd actuator 9 and the 4th actuator 16 to make the 
1 st circulation control valve 8 and an open valve 1 5 into a closed state while controlling the fuel gas 
feeder 2, the supply pressure-limiting valve 3, and air supply equipment 12 to suspend the fuel gas to the 
fuel cell stack 1, and supply of oxidant gas. 

[01 10] In step S55, a control section 21 carries out supply initiation of the oxidant gas by the same 
pressure as the above-mentioned predetermined pressure by controlling the exhaust-gas-pressure control 
valve 1 3 at the fuel cell stack 1 while supplying fuel gas to the fuel cell stack 1 so that the inside of the 
fuel cell stack 1 may serve as predetemiined charged pressure by controlling the supply pressure- 
limiting valve 3. 

[0111] Since the 1st circulation control valve 8 and an open valve 15 are closed states at step S54, it will 
be in the condition of having enclosed fixel gas with the passage which inserts in the fiiel cell stack 1 and 
an open valve 15, and the passage which inserts in the fuel cell stack 1 and the 1st circulation control 
valve 8, in the fuel gas feeder current way LI. 

[01 12] In the following step S56, a control section 21 judges whether based on the sensor signal from 
the 5th pressure sensor 32, the pressure in the fuel cell stack 1 reached predetermined charged pressure 
by having carried out supply initiation at step S55. A control section 21 advances processing to step S57, 
when it judges with the inside of the fuel cell stack 1 having reached predetermined charged pressure. 
[01 13] In step S57, while a control section 21 controls the 5th actuator 33 to make the 2nd circulation 
control valve 31 into a closed state, it controls the 1st actuator 5 to become a pressure higher than the 
above-mentioned predetermined charged pressure by the supply pressure-Umiting valve 3, and supplies 
fuel gas. 

[01 14] Thereby, while making between the 2nd circulation control valve 3 1 and the 1st circulation 
control valves 8 into the above-mentioned predetermined charged pressure, let between the supply 
pressure-limiting valve 3 and the 2nd circulation control valves 3 1 be a pressure higher than the above- 
mentioned predetermined charged pressure. 

[01 1 5] In the following step S58, a control section 21 judges whether supply initiation was carried out at 
step S57, and the pressure reached the pressure higher than predetermined charged pressure based on the 
sensor signal from the 2nd pressure sensor 7. When it judges with the control section 21 having reached 
the pressure higher than predetermined charged pressure, processing is advanced to step S59. 
[01 16] In the following step S59, a control section 21 starts the ejection of the output power by the fuel 
cell stack 1 generating electricity. Here, a control section 21 carries out control supphed to the dc-battery 
which does not illustrate the output power generated and obtained by the fuel cell stack 1, or a load. 
[0117] In the following step S60, a control section 21 controls the 5th actuator 33, supplies fuel gas by 
the pressure at the time of power fetch so that the 2nd circulation control valve 3 1 may be opened, and it 
controls an oxidant gas pressure to control air supply equipment 12 and the exhaust-gas-pressure control 
valve 1 3 to coincidence, and to follow it at the fuel gas supply pressure variation to the fiiel cell stack 1 . 
Here, a control section 21 controls the supply pressure-limiting valve 3 to supply fuel gas by the 
pressure corresponding to the output power taken out from the fuel cell stack 1 . 
[01 18] In the following step S61, a control section 21 judges whether the output power value which 
incorporated the sensor signal from the voltage sensor coimected to the fuel cell stack 1 which is not 
illustrated, and has been incorporated from the fuel cell stack 1 is less than the predetermined warning 
minimum electrical potential difference. A control section 21 advances processing to step S62 noting 
that the fiiel cell stack 1 has not carried out the generation-of-electrical-energy reaction normally, when 
it judges with output voltage being less than a warning minimimi electrical potential difference. On the 
other hand, a control section 21 advances processing to step S63 noting that the fiiel cell stack 1 is 
performing the generation-of-electrical-energy reaction normally, when it judges with output voltage not 
being less than a warning minimimi electrical potential difference. 

[0119] In step S62, a control section 21 suspends the ejection of the output power from the fiiel cell 
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stack 1 noting that the fuel cell stack 1 has not carried out the generation-of-electrical-energy reaction 
normally, and it returns processing to step SSL 

[0120] In step S63, a control section 21 judges whether predetermined time passed, after starting the 
ejection of the output power from the fuel cell stack 1 at step SS9. When it judges with advancing 
processing to step S64 when it judges with the control section 21 having carried out predetermined time 
progress, and having not carried out predetermined time progress, processing is returned to step S61. 
Thereby, a control section 21 will advance processing to step S64, if the output power value has 
exceeded the warning minimum electrical potential difference when it has gone through predetermined 
time, after starting the ejection of output power at step S59. 

[0121] In step S64, a control section 21 controls the 2nd actuator 9 to change the 1st circulation control 
valve 8 into an open condition. 

[0122] In the following step S65 a control section 21 In the condition of Ushiro who changed the 1st 
circulation control valve 8 into the open condition like step S61 When less, processing is returned to 
step S62, when not less, processing is advanced to step S66 and the fiiel cell stack 1 is made to judge 
whether the output power value incorporated from the fuel cell stack 1 is less than the predetermined 
warning minimum electrical potential difference, and to usually operate. 

[0123] According to the fuel cell system which performs such processing, from the fuel gas pressure 
between the 2nd circulation control valve 3 1 and the 1 st circulation control valve 8 Where the fuel gas 
pressure between the supply pressure-limiting valve 3 and the 2nd circulation control valve 3 1 is made 
high, start the ejection of the output power of the fuel cell stack 1, and the 2nd circulation control valve 
3 1 is changed into an open condition. Furthermore, since the 1 st circulation control valve 8 is made into 
an open condition by predetermined time difference, the quick fuel gas of the rate of flow can be 
supplied toward the fuel cell stack 1 from the lower stream of a river of the 2nd circulation control valve 
31. 

[0124] Therefore, according to this fuel cell system, the fuel gas rate of flow of the ejector nozzle 
section which emits fuel gas to the fuel cell stack 1 from an ejector pump 4 at the time of ejection 
initiation of output power can be made to be able to increase further as compared with the fuel cell 
system of drawing 1 , it can consider as the condition of demonstrating the pumpability of an ejector 
pump 4 further enough, and the output power at the time of starting can be stabilized further. 
[0125] "Starting control-point-setting processing" In an above-mentioned fuel cell system, starting 
control-point-setting processing shown before step SI in drawing 9 at drawing 10 may be performed. A 
control section 21 starts the starting control-point-setting processing not more than step S71 according to 
the instruction of the purport which starts a generation of electrical energy of the fuel cell stack 1 from 
the outside. 

[0126] According to drawing 10 , first, by carrying out the same processing as the above-mentioned step 
S21 and step 822 in step S71 and step S72, the temperature of the fuel cell stack 1 is recognized and the 
output power value in which ejection is possible is calculated with reference to an output amendment 
map. 

[0127] In the following step S73 a control section 21 A pressiure higher than the predetermined charged 
pressure which serves as criteria of the judgment in the predetermined charged pressure and step S58 
used as the criteria of the judgment in step S56 based on the output power which was obtained at step 
S72, and in which ejection is possible. The predetermined time judged at step S63 from a pressure, the 
piping volume of the fuel gas circulating flow way L2, and the engine performance of an ejector pump 4 
at the time of the power fetch supplied by the supply pressure-limiting valve 3 at the time of ejection 
initiation of the output power of step S60 is calculated, and the processing after step S51 of drawing 9 is 
started. Here, a control section 21 is calculating the predetermined time judged at step S63, and 
determines the drive timing of the 1st circulation control valve 8 in step S64. 

[0128] According to the fuel cell system which performs such starting control-point-setting processing, 
according to the temperature of the fuel cell stack 1 at the time of starting, the output power in which 
ejection is possible is calculated at the time of starting, and the drive timing of the circulation control 
valve 8 in a pressure and step S64 is changed according to the output power in which ejection is possible 
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at the time of the power fetch in predetermined charged pressure and a pressure higher than 
predetermined charged pressure, and step S60. 

[0129] The output power stabilized more quickly [ while being stabilized and being able to take out the 
optimal output power according to the temperature condition of the fuel cell stack 1 irrespective of the 
cold machine of the fuel cell stack 1 when starting a fiiel cell system like the fuel cell system shown in 
drawing 1 and wanning up ] by this than the fuel cell system shown in drawing 1 can be taken out. 
[0130] The procedure of the control section 21 when carrying out system reboot control processing to 
"system reboot control processing" drawing 1 1 in the fuel cell system shown in drawing 8 is shown. 
[0131] According to drawing 1 1 , like the processing explained at the above-mentioned step S31 - step 
S37, a control section 21 processes step S81 - step S87, and advances processing to step S88. 
[0132] In step S88, a control section 21 carries out processing which reads the map corresponding to the 
output counter pressure force which shows relation with the output power in which the ejection of the 
fuel cell stack 1 to the residual charged pressure beforehand stored in internal memory is possible. 
Thereby, a control section 2 1 recognizes the output power to the residual charged pressure detected at 
step S87. Subsequently, a control section 21 amends the drive timing which changes the predetermined 
charged pressure for obtaining the amended output power, a pressure higher than predetermined charged 
pressure, and the 1 st circulation control valve 8 into an open condition while amending according to the 
temperature which detected the recognized output power at step S87. 

[0133] Even if it is after suspending the ejection of the output power of the fuel cell stack 1 at step S62, 
while acquiring the same effectiveness as the fuel cell system shown in drawing 1 according to the 
control section 2 1 which carries out such system reboot control processing, the output power stabilized 
further more quickly than the fiiel cell system shown in drawing 1 can be taken out. 
[0134] It sets to the fiiel cell system shown in "amoimt control processing of circulating flow at time of 
normal operation" drawing 12 at drawing 8 , and the procedure of the control section 2 1 of the amount 
control processing of circulating flow at the time of outer normal operation is shown at the time of 
starting. 

[0135] While the fixel cell stack 1 is carrying out normal operation, in step S91, it judges whether a 
control section 2 1 needs the purge actuation which changes the 1 st circulation control valve 8 of the fuel 
gas circulating flow way L2 into an open condition. In order to cancel the case where an amount which 
lowers the operation effectiveness of the fuel cell stack 1 by the minute amount nitrogen penetrated from 
cathode pole lb being accimiulated is reached etc. when the timing which performs purge actuation 
changed with systems here, the humidification water of fuel gas condenses and it piles up in the fuel gas 
circulating flow way L2, and water plugging occurs in the gas passageway in the fuel cell stack 1 or, it 
performs for every predetermined time. When it judges with a control section 21 having the need for 
purge actuation, processing is advanced to step S92. 

[0136] In step S92, a control section 21 is controlled to control the supply pressure-limiting valve 3 and 
to make high the fuel gas supply pressure to an ejector pump 4 while controlling the 5th actuator 33 to 
make small opening of the 2nd circulation control valve 31 . Here, a control section 21 controls the 2nd 
circulation control valve 3 1 and the supply pressure-limiting valve 3 to extent to which the supply fuel 
gas flow rate and pressure to the fuel cell stack 1 are not changed. Thereby, the supply pressure to an 
ejector pimip 4 is raised, and the rate of flow of the ejector nozzle section is made to increase. 
[0137] In the following step S93, a control section 21 controls the 4th actuator 16 so that an internal 
timer is started and only predetermined time changes an open valve 1 5 into an open condition, while 
controlling the 2nd actuator 9 to make full open opening of the 1st circulation control valve 8. Thereby, 
the fuel gas rate of flow in the fuel cell stack 1 and the fuel gas circulating flow way L2 is made quick, 
and purge actuation is carried out. 

[0138] In the following step S94, a control section 21 judges whether the output voltage of the eel imit 
of the fuel cell stack 1 is smaller than a minimum electrical potential difference by the voltage sensor 
which is not illustrated. A control section 21 suspends the ejection of the output power from the fuel cell 
stack 1 noting that the abnormalities of the fuel cell stack 1 occur, when it judges with it being smaller 
than a minimum electrical potential difference also with the output voltage of any one eel unit. On the 
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other hand, when it judges with a control section 21 not having the output voltage of a eel unit smaller 

than a minimum electrical potential difference, processing is advanced to step S95 noting that the fuel 

cell stack 1 is carrying out the generation-of-electrical-energy reaction normally. 

[0139] In step S95, a control section 21 retums processing to step S91, when it judges whether 

predetermined time was completed with the started timer and judges with predetermined time having 

passed. 

[0140] According to the fuel cell system shown in drawing 8 which performs such processing, it faces 
performing purge actuation. While the rate of flow in the ejector nozzle section makes the water of 
condensation and nitrogen in increase and the fuel gas circulating flow way L2 easy to make small 
opening of the 2nd circulation control valve 31, and to discharge, without changing the fuel gas flow 
rate and pressure which are suppUed to the fuel cell stack 1 Flow of the circulating flow momentarily 
discharged toward an open valve 15 from the 1st circulation control valve 8 is carried out that it is easy 
to make it return in the direction normal at the time of purge actuation termination (after open-valve 1 5 
close). Fiuthermore, since the pressure in the fuel g£is circulating flow way L2 increases just before 
purge actuation, it makes easier to discharge the water of condensation and nitrogen in the amount L2 of 
fuel gas circulating flow. 

[0141] In addition, the gestalt of above-mentioned operation is an example of this invention. For this 
reason, if this invention is range which does not deviate from the technical thought concerning this 
invention even if it is not limited to an above-mentioned operation gestalt and is except the gestalt of 
this operation, it is natural. [ of various modification being possible according to a design etc. ] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the 1st configuration of the fuel cell system 
which applied this invention. 

[Drawing 2] In the fuel cell system which applied this invention, it is the flow chart which shows the 
procedure of the control section when carrying out starting control processing. 
[Drawing 3] (a) is drawing for explaining change of the fuel cell electrical potential difference when 
starting a fuel cell stack, and (b) is drawing for explaining change of the fuel gas circulating load in the 
fuel gas circulating flow way when starting a fiiel cell stack. 

[Drawing 4] In the fuel cell system which applied this invention, it is the flow chart which shows the 
procedure of the control section when carrying out starting control-point-setting processing. 
[Drawing 5] It is drawing for explaining the output amendment map which is faced and referred to and 
in which the relation between the load rate of the fuel cell stack which changes with the temperature of a 
fuel cell stack, and the output power in which ejection is possible is shown for performing starting 
control-point-setting processing. 

[Drawing 6] In the fuel cell system which applied this invention, it is the flow chart which shows the 
procedure of the control section when carrying out system reboot control processing. 
[Drawing 7] It is the flow chart which shows the procedure of the control section 21 when setting to the 
fiiel cell system which applied this invention, and performing the amoimt control processing of 
circulating flow at the time of outer normal operation at the time of starting. 

[Drawing 8] It is the block diagram showing the example of the 2nd configuration of the fuel cell system 
which applied this invention. 

[Drawing 9] In the fuel cell system of the example of the 2nd configuration, it is the flow chart which 
shows the procedure of the control section when carrying out starting control processing. 
[Drawing 10] In the fuel cell system of the example of the 2nd configuration, it is the flow chart which 
shows the procedvire of the control section when carrying out starting control-point-setting processing. 
[Drawing 11] In the fiiel cell system of the example of the 2nd configuration, it is the flow chart which 
shows the procedure of the control section when carrying out system reboot control processing, 
[Drawing 12] It is the flow chart which sets to the fuel cell system of the example of the 2nd 
configuration, and shows the procedure of the control section of the amount control processing of 
circulating flow at the time of normal operation. 

[Drawing 13] It is the block diagram showing the conventional fuel cell structure of a system. 
[Description of Notations] 

1 Fuel Cell Stack 

2 Fuel Gas Feeder 

3 Supply Pressure-limiting Valve 

4 Ejector Pump 

5 1st Actuator 

6 1st Pressure Sensor 
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7 2nd Pressure Sensor 

8 Circulation Control Valve (1st Circulation Control Valve) 

9 2nd Actuator 

1 0 3rd Pressure Sensor 

1 1 4th Pressure Sensor 

12 Air Supply Equipment 

1 3 Exhaust-Gas-Pressure Control Valve 

14 3rd Actuator 

1 5 Open Valve 

1 6 4tfi Actuator 
21 Control Section 

3 1 2nd Circulation Control Valve 

32 5th Pressure Sensor 

33 5th Actuator 
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#&t/S 2liSS(H9#tz>SiJ^9<$'-< ^ :^i/S:K^-r6o 
[0 0 3 4] n^^^\z.^.^W^m^^f\.^^ y^-i>m^ 

[0 0 3 5] 

[0 0 3 6] :*:^P^fl. 1 {c^rj: ^ 

[0 0 3 7] mMm^'y^^j^(n>%\mmv[ z(Dm. 

*&«tS§ L 1 ^ . mMmm^ ^ ^ 1 (OT y - 1 a 

SSL 4^. niU^w^mumM^^ 

[0 0 3 8] ^fc. Z.(Dm^MMi^:^'TJ>^\t.. iy:^y'J^ 
[0 0 3 9] mPt:ff:^^mm&l^\\^\^. mPt:ff::^^W 

m^mmm^^. ^^^^^ 

-^^l^-f ^mLWL^^X\*^^. ^fc. CO«if^JE^iJ«iI#3 
T-li. «tiS&ffi*iJ^S#3(^)^g$:PS-r6miri5^^3.i 
-^5<ir. ^*&iE©J^»#3^^ifiJ^^?/i^>>^4i:coft1tc 

[0 0 4 0] :L(nW^mM'^:^y'J^x\%. mP^W^^^ 

2ffi:^-fe>1^7X^aUfc-fcV1^fi-^Sr$iJ^l35 2 1 x# 

1 r^^rrm-^ 5 *r$>J®SR2 1 !5®J<aiLr3Hf ^ 
^^K>^4^^^L-C^»1Sfa;^;^^ 1 (OT J-V^X 

[004 1] ^<sf;jf >^«iS8JK L 2{cil. m^W^:^^ 



* 




[0 0 4 2] :i(O^Mm^^i^:^y'M.x-ns ^Jisfm^a;^^ 

mti± 7 T'^tti ufc-t vi^ft-^^^j^a 2 1 -e#^. 

lEE:/^^r>i^6 tm2E.ti±>'^7 tms^t)'^>'^i 
'5Jc»2T:5^^^3i— ^5? 9^$iJ^9a5 2 1 J: !9 SfJSf L T 

1 (-tt*&-r€>^^»^^^g 1 2 ?&^iE^^tL5o 20 
[00 4 4] ^^#t?^3SB 1 2 II. iJ^ 1 

[004 5] :^^\^'mk l 4 ^lsf^m>^ 

3^. \ 3«^§IS^^^-r^m3Ti5^^^^ 

[00 4 6] C (OmP^n.^^^'T M^. mPcWi^:^ ^ y 30 

S-r5S(IWt-^^m3r^f^^3i-^ 1 4twm;^L. 

[0 0 4 7] i^nwkwm^mk'L H^L>fc(/>?ft 

[0 0 4 8] ^Jsfm&v^^T^^Ji. ^.^sfgjtli;^. ^ 

i-5S4r^f^^3i-^$' 1 6i:S:«i;t^o WS^%2\ 

^^sfmjto;^^ 1 ^^5.t;^^Jpf;^f;^^iS^ftKL 21^ 

[004 9] SiJffli95 2 1 Ji. Lfc ct 9 Jc:«-JE:^ir y 

i^Tjisai-rso 50 
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[0 0 50] 1 m^m<om^n.i^'y :^=r j^(ommiU 
[0 0 5 1] sij^aias2 1 ^^t^h(om^m^:^^ y 

^ \(r>^m.^mW'r^'^(r>^^\zMr>x. ^7-y':/s\ 

[0 0 5 2] ^y'yrfS 1 l;i*3l/^T. $fJ49gi5 2 1 fl. gfl 

s^c#i 5^^t^ffi(r-re<t 9ic^4riJ'^zi.^--:5? 1 6 

[0 0 5 3] ^<D^^y:fs 2tcio^/^T. ^y^Sifti2 1 

ji. mmfST^^^mm. 2 -BLC^^^mMm^ 3 ^wm-t^ 
tc, gg^fit^yggi 2^$ijwLx^^sfm?tii^^ i^iJ' 1 (d 

x\^. mmmMT^^ y^ 1 (Dmmm\cm\:^ :^^^m^ 
L i'Rxj^mn:^:^mmm^i^2p^\z^m\.x\^^tL^m:^ 

[0 0 5 4] »:<DJ^7^2/:7's 3^ciQ^/^T. $ij^»gi5 2 i 

\.2^tm'^^7.t^hmP^ii7.\zM^^iC\.^(r>\z,^^:h 
[0 0 5 5] ftMgi52 Ifi, Ff^HtFB^d5SiiLX</^/.^l.^ 

^'J^glS2 111. Elf^etrH^;^^SiaLAc<h4^J 

[0 0 5 6] >^X5/:7^S 4^C*3l^T. ffl^SgP 2 1 li. ^ 

3. 2^©jffli-r5^^ic. ii^$yis 

# 8 &t/giik# 1 5 ^wmxz.'T^ <j: 5 2 r ^ 

31-^ 9X0^^4 r^^^^-^ 1 6 trS'J^^^o 
[0 0 5 7] ^(D^y'yZfS 5^Cio^/^X. ®J^S]^f^S2 1 

fi. ^jf&ffi*tJ«f#3*W^ai-r-6C<!:t;iJ:!9«S<sfm;^<5' 

m:^^ y^ 1 \z^ie!Ti>tmz^ m&mm^ i 3 ^mm 
-t^zt\z^^ ±t^m^^p<&t} t m cjEti xmm:ff 
^^mnmM:^i$' y^ 1 {cm^^mtt-r^o 
[0 0 5 8] y s 4 xmmmm^BRxf mwc^i 

mnmm:^^y^itmwc^i5ti:mm-r^m^. r 

[0 0 5 9] »:<7);^T^>>^s 6{;iioV^T. m^U2 i 
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[0 0 6 0] :^y'yyS7{ZiS\,^X. *(l^a5 2 1li. 

[0 0 6 1] »:t7)>^7^s/7'S8tw*3l>T. »JiaiJ952 1 io 

[0 0 6 2] ^<r>7s'Ty':f% 9(Ci3l^T. ^J^^aS2 1 

-^^m^mm. i 2 ^t)?sffi^yiai# 1 3 ^wm\^x 

[0 0 6 3] ^(Oy^'ry^^ 1 Otw^^^l^T. SH^aSP 2 1 

5 ^ IS J6 ^ tb ^ fcB ®m o T PS IK 6 o 
[006 4] Mi^as 2 1 (i. ta;^®E;^sS^TPimiE* 

1 ^\^^m^m^^. 

[0 0 6 5] ys=ry^% 1 l^cio^/^x. ©J4affl2 1 fi. 

[0 0 6 6] y^^y^S 1 2{CjoV^r. Sy^^aS2 111. 40 
1 3IC^S^iii?)^^o 

[0 0 6 7] ;^X5^ys 1 Slwiol^T. ©J4S9S2 1 so 
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[0 0 6 8] gC(7)^X'>:rS 1 4lCiol^T. ^J^^g^S2 1 

mmum^si:miitm\zi.rzm<Dmmc^^^x. y^ 
A.x\^^^mt}mj^mm^(DW^Tmmj^i:T\B\<:>x\^^ 

1 ItCl^^^ML. T[HloTl/^/c^l/>^ #(C|1>^'7^-/:7'S 

1 5{zmm^mibxmnm^^^ y^ i ^mnrnm^"^ 
[0 0 6 9] z<D^^^j:mm^iri>mnmMi^:^TM^{c 

J:ttf^. 0 3 tc^i" J: 9 tc. ^t^^/^S 5T-W*&JESiJ^aii 

^syti (J^7"s/>^S8) T**^5is|'m?&;^ 5/ 1 <^ 

iiJ[lD$ii:6C^;&5T-#'5C0T- (b) . mMt 1]E^X(D 
[0 0 7 0] ^.^^m/fev^^^-rAll. ihtim 

[0 0 7 1] rtL{r^L. "^isbmmm^sicx^mn 
[0 0 7 2] ^tc^ ±m<o&mmm^m^'r^m$^mm 

^mihl.Xt)^hm^f^mi:f^T&\^tiCb^'ryys 13X 

^x^mmiri>zti)-x^^o 
[0 0 7 3] ^fc. ^(omnmmi^^y'J^i^xtii^^ 

[00 74] ^imimmwc:^^mi ±j^(Dmi^mMi^^ 
'rM.xn. mnmmy^^ y^ iti>h^r)mL^'^m^j:m:h 
mti. y^y'yy's6{ci6ni>n^<ommtfj:i>m^^7< 
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s 1 2T•^pJ^-^-'5@^^^ra^55^^^)»:3e^ttTv^yts^^c 
[0 0 7 5] mm^2n-x. ^i\^t}^h<^i^nmm:^^ 

[0 0 7 61 ia4twJ:tb(^. $feT. y^T'yy'S 2 1 tCio 
[0 0 7 7] i(k<D:^y'yy^S 2 2(C:iol^X. ©J^W^J 2 1 

[0 0 7 8] ms{z^'rm:h^jE-^yyi^. mnm^m,:^ 
^^Tv^-r^mn^ [%3 <i:«**(cL. 'm^\z.^^\ifzMVt 

m^^y^ 1 (D^KmX{-xm'i^:ff^1Eti\cJ;:oXmt'r 
y^S 2 2{ZiS\i^X. 7sV'yZ^S2 1X^tti\^fc^^M 

my^^ y^ KDmmi^i^^cx'^^wi^i^M-r^^^mi^ 

[0 0 7 9] d^iDJ^y'yy^S 2 3{C43l/^-C. m^^2 1 

(i. y^y'yy^S2 2xmti^^m\^'^m^j:iht}mti\cm 

<5v^T. :^'ryys6i,zi6iif^m^<Dmmtf^i>m^m 
ti. mPt:^^mmM&i.2(Dmmmm^x:^=^^^^^->' 

'^A<D\^mt^h:^'ry':/'S 1 2X^\'^^^m^m^^m 

T% mmn2 iii. ;^x2/:7^s 1 2 -e^igj^-r^M^^ra 

[0 0 8 0] wOct 3nffe®)^J^^^^^^fT9^<4m 

[00 8 1] ^J|sfm?&v';^7^i.tl. ^ib-r 
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[0 0 8 2] rv-j^xAW^ffij^J^S^Mj 01 

aifiiSri- 5 1 # <^$y^®8B 2 1 (D^mmm^TT^^o 

[0 0 8 3] ©J»a5 2 1 fj:. m2^<0:^=ry':/S 1 1 IC 
[0084] y^y'y^S^ \ |Ciol>r. ^"J^^ 2 1 (1, 

10 3. m^mm^sikxi^ik^i 5^*j«i-r-5t*j::. «^ 

Pc^::^ t n \im'&<oKii xmitn^:^ ^mnwM:^ ^ y 

#1 3^fijffli-r5o 

[0 0 8 5] l!K<07.=ry'j^'^ 3 2twiQ^/^T. $iJi®a52 1 

20 ff^o ^M^?l5 2 1 fiai;^^*d5^c^v^(hM:£Lfc<b 

frlCJiJ^x^/^S 3 4iC^^^iift!)^o 

[0 0 8 6] ;^7"5/yS 3 4Jc4ol/^T. M^gR 2 1 Ji. 
oie^tC^f^^tb^^^^yi/H (IGN) 

n 2, 3 y^t^ir^m^Xf^\^ ^ h Vi-^ Ufc <h # 

[0 0 8 7] ^<D:^y'y':/S 3 6 [wiQl>T^Jffllffl5 2 1 

30 fi. ^^Sf^?&i/;;<.7^^^®i|j^^^AL^^ :^y'y'y^S 3 7 

-r^it^lc, »3iE;^^^>iM 0;?>^^(Z)ir>l?-ft-^^A 

[0 0 8 8] ^(D7.^y':/% 3 8lCiol^T. UU^2 1 

II. ^iC>l^95(^y^yF^(rt^UT^Bi>fc38*#fAm:/3 
40 -t-6o ^ij^af^2 1li. :^y' y':fS 3 7 X^ 

x\ mm^2H'X. mm^L.tzmtjmti^^y'yy'ss 7 

xmm Lfciasjiirt;; cxmiE^T^o 

[0 0 8 9] z(DXo^j:i^^'rJ>^wBmmm^m^-r^ 

^ i(Dm:hmti(o^*)mi^i:i^±i.ft^x$><>xh. 
<r>:^r'yyssxm^m'rmtim:^^. ^^mTJEtiR 

[0 0 9 01 U/t;55or> ^KO^lSfe^a^-y^xAtCjztt 
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[0 0 9 1] ^tz. ^(DX^fj:mMmmi^:^'rMcXti 

mnmM^^y^ i(omt}i:»±\^ti^xh<:>x 

:^y'J^n&W}^\c^7'y:^S2XffoXof;i:mtk^l 5 io 

[0 0 9 2] m^mi¥mzis\i- ^mmm&mm^m] 

[0 0 9 3] Sy^^a^2 1 (1. ±}^(Dm2\c^n^:^y^y 
•9o 20 

[0 0 9 4] y^y^y^S 4 1{C^I^X. ©J^®^ 2 1 fi, 
[0 0 9 5] ^(OJ^y'yySA 2\Ci6\,^X. SWSP 2 1 

4 1 xmu\^xmzmm&x^^^^^/)^or>n^%:-r 

2{zm^fhthrcmm^:^^^j:t*(r)m^^m^^^i&mi. 
x^^:ff:^m^m^L2<Dm^wt&^^m-r^o nm^ 

2 1 li. m^io^)tsf;^;^ti^»SSL 2(7)ti^acS:75^gig 

Us m.tE<r>mn:^:^mmm^L 2(om^mmi^^&mmx 
fJ:\f^tn^i.fzt^\:n^:^7'yys 4 3{C^S^iiie) 

So 

[0 0 9 6] ^^y'yys 4 3\C^\^^X. ^iJ^SR 2 1 f^, 40 
>^x:y7'S4 2-C^tHUfcmS£<OtiSS£S*K P^'ryy 

[0 0 9 7] -xt^s/^s 4 4^wio^/^T. mm^2n^^ 
tci^iz. mmmm^s<Dm&^^\^^<'r^^^icm2r so 
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[0 0 9 8] ^(DT.y-y'fS 4 h\Z,^\*^X. UUU2 1 

9^2 Hi. m^W^:^^ y^ 1 (/5m;^®;/:jo^>9 

[0 0 9 9] — ;^X5'::?'S4 3r*maE<^^^i^Sfta^5s 

5^>^S4 etcioiNX. ffiMSl52 ifl. mP(:^:^'^^m& 
L2T'(7)m^(7)ti^ffifi^;>c#<i-SAc*!>lc. M^Mia 
# 8 < -rs J: p 2 r iJ' 9 ^ 

[0 10 0] ^<07^=ry':^%4 7(C:fcl/>X. ^J^SlI^ 2 1 

[0 10 1] C(7)J: ^/.^^.Mm»iv^;^r-^(cJ:n*^. # 
X. SeSj^cr);^/£ib-fii^ilfeH^tc^ti^^ij|^#8(75§l 

x^xmMis :^'^mm l 2 coMsatfi^i^f^M 

Sr t*5X^5o 

[0 10 2] im^mwy 7^7- j>^(r>{^(n>mm\'\ 
oi>xu£p^-r'5o f^^. )^xr(n>^m^^^^x^ _baic>m 
-rso 

[0 10 3] [a8tC. ^*4m?fev'^xA(OS2«^^r|^ 
S2EE;^-fe>'i^7 1 h<Df^X^^X 

m2mmm^3 1 1. m2mmmm^3 1 ^^i|sf®& 
^m5&t)^>-^3 2t. m2mstmm^3 i(Dm&%: 

[0 10 41 ^m2mf$.m(D^^mmi^^'rM.<ommm 
iS^asj 0 9tc. la8lw^•r^J|s^m?&v^;^7"i^^ciol^ 

X. jeibSiMaiAQ.SSri-S t # ^OS^J^HISB 2 1 0«iS^«iSr 



(10) 
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[0 10 51 mmu2 1 y 

[0 10 6] 5 1 iCjoV^T. ^J^?SlS2 1fl. 

^»#i 5&gg<^tgic:-r6J:plwm4r^5^^3i-t$' 1 
6 4:SiJ^i-6 <h ^2 ii^SiJia# 3 1 fiiC/m 1 tiS 

[0 10 71 t^CDT.^y'fS 5 2(Ciol/>T. SiJ^^IgiS 2 1 
t^. ^^W«&iSBl 2^^J^LT^3|stm?l&;^i5^s/i5' IJw 

®»imi{w^<sni?fe:^ ^ 2/ 1 ^nmm:^y^'^mm 

[0 10 8] ^<D:^7'y'fS 5 3lC:fol/^T. $1)^99^2 1 
2 I ^ r ^<sf 25: t/^{b^J ;^ ;^ ^ §^ L fc # 

2 1*1. 3f;eB#ra?5ssiaLfct2t9j3eLyh^#jc(i. «sj|Bf 20 
mm;^^ -yi^' x'&MW^^ 2 Scorns 

[0 10 9] yt^'ryy'S 5 4iwjoV>T. S'J^SfiS 2 1 

3. ^t5^««tjf^^B 1 2^$iHai-r-5^^jc, mimm 

8 S:t>*^«C# 1 5 ^ grWffi{C-r e J: ^ 2 r ^ 
[0 110] :^y'yy^S 5 SK^Sh^X, M^fiJ^fR 2 1 30 

m^^jEmm^ 3 ^^j»-r e ^ <i: 19 mnmm:^ 
^y^i \^m^-r^ tmc. mmun^ 1 3 ^mm^^ 

[0 1 1 1 ] :^'ry^S 5 4T-mili^SiJ^S#8S.t/B^ 

iF^. mnm.m.:^^y^ i ^M«r#i s^^ifii-r^fflc 

[0112] ^<D:^7'y:fs 5 etciov^-c. Sfl^afl3S2 i 
ft. «5ffi:^-fe>i^3 2;5*^<0-fe:^^1hfI-^jcS-^v>r. 
^•r 2/ 7^5 5 5T-W?^§fl*feL/c:::^(wJ: tJ^^m?!^^^ 

[0 113] :^'ry-^S 5 7Jcio^>X. »Ji9gP2 1 II. 

m 2 3 1 ^H«tffiic-r-5 J: 9 «cs 5 r ^ 
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[0 114] rtticj:f9. m2mmmm^z 1 tmim 

[0 115] ^(0:^'ry:/S 5 8tC:fcl^T. Syi9a52 1 
Jl. ^T^^'T'S 5 7T-tt^^*§LT. m2ffi;/^^r:xi^7 
;5^?>cD-fe^^1^^g-^{c£-:5l^TjE;^;&s^^$^AiE;^i t) ii5 

[0 116] ^Jc<7:):^7^2/:7'S 5 9{cioi^T. ®Jia|]^2 i 

[0 1 1 7] ^(r>y^'Ty':fs 6 ot:libU^-c. ^iia^2 i 
Ji. ^2ii^SM#3 1 ^g§< J: plcSSTi^^^ni- 
^J' 3 3**iJ«iiUT».!|s|.;3jfx$:m;^SiffiNFffi;^T'«fc*&U. 
I^B#(C. ^^«?^SSi 2 Rt/g^lE^iJ<9# 1 3^Sy^^U 

2 1*1. ^isf Sife;^ ^ l;2i^^8i9Ui-raj;^m;^(w^ 
[0 1 18] ^(D>^'ry:fS 6 l lci3V>T. S!l^aiSfl52 i 

UT^7^5^>^S6 2tc^s^iiie)6o — mn^2 i 

[0 119] ;^7^2/3?'S 6 2(C:fc^l>-C. SiJ^aS2 1 fl. 
m^nmM:^^ y^\ 755JE«{c^m^S:Lrl>/J^V^t L 
X^J|sf m?&;^ ^ 2/ iJ^ l;5^bOtii;^m;^(^Sit)mLSrf?ih 

[0 12 0] T.y'y'/S 6 3^;lioV^r. $lj^a52 111. 

^^■r^o ^J^5]a^2 lll^:E^rB^Si§LfC(i:^PJ^LfC(i: 
§:i::il^7^s^>^S6 4lc^SS:iiii!>. ;e^ft^gBa L T 
\i^f^\i^'tVi'&\.tLh^\Z.[%:^y' 6 1 IC^^^M 

i-o Sy^gi5 2 1ll. -Xt^s/T'S 5 9T*t±i>3 



(11) 
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s 6 4\c^m^m^^o 

[0 12 2] ^(0:^7'y'fS 6 5JCioV>T. Wsm^ 1 

[0 12 3] z.(Dx.bf^^m^'^omMm^i^^'TM^ 

J; ixi^ . » 2 tiS®Jiai# 3 1 i: m 1 M^»J49# 8 ^ <7) Ffl 
(omMfi:^\£f^ ct . 3 ^: m 2 

#31 ^^^l^^ir LT. IE(:iM^<7)^^X-B 1 M^^W 

#8^M<^^<b-r^<ox\ m2ii^$ijiai#3 l<DTffi;&- 

[0 12 4] uAc?j5or. c<7)*R^s^m?&•>:^7^^{^<t^^ 

[0 12 5] resbsij^K^^^j iaiCo^Hsfmm'^;^^ 

[0 12 6] ^1 0(Cj;ti.f^. 9t-T. :^'r y^S 7 1^ 
t/;^X:y>^S 7 2tC*Dl>T. 3/ T'S 2 1 ^t/ 

;^7^5':7^S2 2i!P3i:«LSS:-reci,t«cJ;i!). *RJ(sfli?fe 

[0 12 7] ^(D:^TyZfS 7 3^c:io^/^T. ^WSS 2 1 40 

fl. J^^T^s'T's 7 2T-#yb8i!9ttJLpIIB>:tffl;^m;^tcS 
mAE.ti&Xf:^y'yys 5 8 tciSJteW^toSSp^i: ^.^ -5 

-rSo cc-e. ^J4»952irt:. ;^7^5':7'S6 3r-43J;E-r 
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[0 12 8] w(7)J:p/^jg8b$iJ<aiK:3E^SS:tTP*^3iefm 
[0 12 9] mnmm.i^:^y'M.i'±s Mi\z 

[0 13 0] fv'j^T^^^^iJbSij^a^sij 1^1 i(c. 13 

8{c^i-*R^s^®?ft.'>^v^A(;l^^l^T. v';^7^AseBj$ij 

[0131] (ail ic cttb*^. $iJiaigii 2 1 ji. lM(r>y^ 

T' yZfS 3 l'->^'7^tx:7'S 3 7 XmmX^fz^mtm^ 
tC, ;^'7^:y^S 8 1 '-'>^7"5/:/S 8 7(^:>^S^fToX;J<^ 
X5/>^S 8 8«C^S^ii*!)'5o 
[0 13 2] ;^x:y>^S 8 8^c4ol/^-C. ^0^^195 2 1 (1. 

iP^i?)i^gi5<o^ ^ y ^\zi&m \^x^\^^rcm^m7<E.ti\zM 

-e. mm^2 1 fi, isa^LfcUi>3m;^^^7^s^:?'s 8 7 

[0 13 3] COj;p/^'>>^xA||:jeSi^Jffli^ll$r-r^ 
^)J^^2 ltcJ:i^^^. ;^x:y>^S 6 2T-^<sf^m^^ 

^ i<?:?tH;'3m;^<^Si!9ffiu^^?ihLfcS-efoo-ct>. @ 

tBy5m:^«:Si 9 tti-rz t t)^X^ 5o 

[0134] ^m'^mi'fmz^i.f^mmmmm^m] 
mi2{c, ms\z7ri-rii&nmM'>'^'rJ^{z^\i^x. &m 

[0 13 5] *Ristm?ft;^ 5/ ifimmmi^LXh^^t 
mmm^ L2(Dmi mmm^ s i:m^miz't^^<'-iy 

:^mmM^i.2p^\zmnfs:;^<DMmMmw^\^xmm\^ 
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[0 1 3 6] :^y'yy'S 9 2tC*D%^r. ©J^fiiaS 2 1 Ji. 

m 2 3 1 <oms^4- ^<^^xo\c^5T^ 

U!S^\cm 2 mmmm^ 3 1 Rnm^j^mm^ 3 ^^y^s-r 

[0 1 3 7] llk(D::^r-yys 9 3{Cio^/^T. ^'J^^ 2 1 

fi. Slli^Wt»#8coMSiSr^Mt::i-5ct 5J-^2r 

[0 13 8] ^(D^sy^y-fS 9 4{w:JoInT. SO^^^^ 2 1 

mJET t TPSmEE J: !9 t /h ^ I ^ L ^ # ( w#iiS3|sf 

gi5 2 1 fl, ■fe/uW4(7)tti;f3®E7!i5TPSmJEi: !9 < so 

fSi\s^tn'&\^t^hi^\zn. m^MM:^^ y^ 1 ^J^iE^ic 

[0 13 9] ><.7"5'^S 9 5JC:fcV>X. ra«fgR2 1 li. 

S 9 1 Ic^S^M-fo 
[0140] ::c0ct9 *3fll^tT 5 13 8 

SSc^L 2i^(7)/E;/3?5V'?-v^Sbf^iEBirl::iiAD-r5<7?T% 
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